Physiological differentiation of DH-PBAN-producing neurosecretory cells in the silkworm embryo.
Embryonic diapause of the silkworm, Bombyx mori, is induced by a neuropeptide hormone, the diapause hormone (DH), which is secreted from a limited number of neurosecretory cells in the subesophageal ganglion (SG) at the maternal generation. We examined the developmental fate of the hormone-producing cell (DH-pheromone biosynthesis activating neuropeptide [PBAN]-producing cell) in the embryonic stage at the level of gene expression and cell biology. The DH-PBAN gene expression started at the histogenesis stage and gradually increased toward hatching. DH is an amidated peptide belonging to FXPRLamide family. The immunoreactive somata against anti FXPRLamide antiserum were found in the SG from blastokinesis. Immunoreactive neural processes with varicosites were also found on the corpus cardiacum and the corpus allatum. The implantation of a part of a developing embryo including the SG into the pupae with the SG removed induced diapause eggs in the progeny. These results were obtained from eggs incubated under diapause-averting conditions as well as diapause-inducing conditions. Thus, a neurosecretory system responsible for biosynthesis of FXPRLamide neuropeptides is established as early as histogenesis, although the system to regulate the secretion of neuropeptide hormones has not been fully formed by that time.